Essential role of HDL on endothelial progenitor cell proliferation with PI3K/Akt/cyclin D1 as the signal pathway.
High-density lipoprotein (HDL) is known as an important factor in vascular wall remodeling that also affects gene expression in cell proliferation and differentiation. In this article, the role of HDL on endothelial progenitor cell (EPC) proliferation, angiogenesis and the signal pathway involved was studied, particularly the influence of HDL in strengthening the promoting effect of EPCs on wound healing of the arterial wall in hypercholesterolemic rats. Mononuclear cells isolated from rat bone marrow displayed characteristics of EPCs after cultivation. The role of HDL on EPC function and the signal pathway involved were studied by Western blotting, in vitro migration and 'tube' formation. Re-endothelialization and the number of circulating EPCs were compared between normal rats, hypercholesterolemic rats and hypercholesterolemic rats with HDL treatment. Results showed that HDL participated in the healing process by promoting EPC proliferation, migration and 'tube' formation. HDL activates cyclin D1 via phosphatidylinositol 3-kinase (PI3K)/Akt stimulation. Inhibition of PI3K/Akt via pharmacological or small interfering RNA approaches significantly attenuated HDL-induced EPC migration, proliferation and 'tube' formation. Results of experiments in vivo showed that HDL increased the number of circulating EPCs and promoted re-endothelialization in wound healing. These findings demonstrate for the first time that PI3K/Akt-dependent cyclin D1 activation plays an essential role in HDL-induced EPC proliferation, migration and angiogenesis.